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Abstract
Background: A growing body of empirical evidence indicates that low-level social capital is related to poor mental health
outcomes. However, the prospective association between social capital and depression remains unclear, and no published
studies have investigated the association with longitudinal data in East-Asian countries.
Methods: We analyzed data from the ongoing Korean Welfare Panel Study to prospectively investigate association between
social capital and depression. Social capital was measured at the individual level by two items specific to interpersonal trust
and reciprocity. Depression was annually assessed as a dichotomous variable using the Center for Epidemiologic Studies
Depression Scale. After excluding participants who had depression in 2006, logistic regression models were applied to
estimate the association between each social capital indicator and new-onset depression developed in 2007 or long-term
depression in both 2007 and 2008. We also examined the association in a subpopulation restricted to healthy participants
after excluding individuals with any pre-existing disability, chronic disease, or poor self-rated health condition.
Results: Compared to the high interpersonal trust group, the odds ratios of developing new-onset and long-term
depression among the low interpersonal trust group were 1.22 (95% CI: 1.08,1.38) and 1.23 (95% CI: 1.03,1.50),
respectively, and increased to 1.32 (95% CI: 1.10,1.57) and 1.47 (95% CI: 1.05,2.08) in the subpopulation analyses
restricted to healthy individuals. Although the low and intermediate reciprocity group also had significantly higher odds of
developing new-onset depression compared to the high reciprocity group, the effects were attenuated and statistically
non-significant in the subpopulation analyses.
Conclusion: Low interpersonal trust appears to be an independent risk factor for new-onset and long-term depression in
South Korea.
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Introduction
A growing body of empirical evidence demonstrates that low-
level social capital is related to poor mental health outcomes such
as depression [1,2,3,4,5,6], psychosis [4], and suicide [7,8]. These
relationships were shown in different age groups: children [1],
adolescents [3], elderly [2], and adults [4,5,6,9,10]. Most previous
studies used a cross-sectional design, which cannot provide
information about temporal order between social capital and
mental health outcomes [1,2,3,7,8,9,11,12,13,14,15,16]. This lack
of evidence is critical considering that poor social capital could
results in mental illness [17].
Several longitudinal studies were conducted to examine the
impact of social capital on depression in Nordic countries and the
U.S. For example, using a cohort of public sector employees in
Finland, prospective studies showed that poor social capital at the
workplace is an independent risk factor for new-onset depression
[5,18]. However, the prospective association between social capital
and depression is still under debate. One Swedish study with 4.5
million participants showed the relationship between linking social
capital, which connects people across different social divisions, and
hospitalization due to depression, but the association became non-
significant after an adjustment for potential confounders [4]. One
study in the U.S. showed that a high level of individual trust in
neighbors has a protective effect on the development of major
depression, but the association was attenuated and became non-
significant when the study population was restricted to non-
depressed subjects at baseline [6]. Similarly, the impact of social
capital on mental health is not clear in Asian countries including
South Korea because most of the studies conducted with Asian
populations focused on cross-sectional association [11,12,13,14,
15,16].
In the present study, we examined a prospective association
between individual-level social capital and new-onset and long-
term depression using nationally representative data from South
Korea collected annually from 2006 to 2008. We constructed our
study population using participants who were not depressed at
baseline (2006) and followed them for two consecutive years. We
PLoS ONE | www.plosone.org 1 January 2012 | Volume 7 | Issue 1 | e30602investigated the association between social capital and depression
after adjusting for potential confounders measured at baseline.
Methods
Data were obtained from the Korean Welfare Panel Study
(KOWEPS), an ongoing, annual, longitudinal study of a
representative sample of 18,856 participants from 7,072 house-
holds at baseline in South Korea [www.koweps.re.kr] [18]. The
KOWEPS was launched in 2006 by the Korean Institute of Social
and Health Affairs in conjunction with the Social Welfare
Research Institute of Seoul National University. The 1
st wave
survey was conducted between November and December 2006,
and the 2
nd and 3
rd wave surveys were conducted between April
and July in 2007 and 2008. Data were collected through in-person
interviews conducted by trained personnel. Data from the 1
st wave
through the 3
rd wave (2006–2008) have been publicly released
[www.koweps.re.kr]; the follow-up rate was 84% for the 3
rd wave
survey [19].
Individual-level social capital and depression
Two items specific to individual-level social capital were
measured at baseline (2006) through a questionnaire. First,
interpersonal trust was assessed through the question, ‘‘Do you
think that most people are reliable?’’; participants could answer
‘‘Most of them are reliable’’ (coded as high interpersonal trust),
‘‘We should be very careful’’ (coded as low interpersonal trust), or
‘‘I do not know.’’ Second, reciprocity was measured using the
question, ‘‘Are you willing to help your neighbor who urgently
needs your help (e.g., blood donation)?’’; participants could answer
on an ordinal scale with five levels (1: strongly no, 2: no, 3: neither
no nor yes, 4: yes, 5: strongly yes). The score was categorized into
three levels (low: 1 & 2, intermediate: 3, high: 4 & 5) for the
analysis. These single item measurements of interpersonal trust
and reciprocity were adopted in the previous studies [6,20,21].
The depression score was measured annually from 2006 to 2008
using an 11-question version of the Centers for Epidemiologic
Studies Depression (CES-D) scale questionnaire [22,23]. Several
validation studies showed that the CES-D score has a reasonable
psychometric property in East-Asian countries including South
Korea [24,25,26,27]. Because a dichotomizing cut-off score in the
standard 20-question version CES-D scale is 16 for depressive
symptoms, a score of 9 was used as a cutoff in our analysis for the
11-question version CES-D, in which the summation ranged from
0 to 33 [23]. Although the cut-off was created to screen for
depressive symptoms, a participant with a score of 9 or higher was
considered as depressed in our research. Depression in 2007 was
termed ‘‘new-onset’’ depression, while depression in both 2007
and 2008 was termed ‘‘long-term’’ depression in this paper.
Potential confounders
Potential confounders measured at baseline include gender, age,
education, marital status, income, employment status, and health
condition. Education was coded into four dummy variable
categories: junior high or less, high school graduate, college
graduate, and university graduate or more. Marital status was
divided into currently married, never married, and previously
married. To calculate an equivalized household income, the sum
of household income from all sources including earning, interest,
rent, and dividends, was divided by the square root of the number
of household members. A categorical variable for income was then
generated with four levels using the quartiles of the calculated
equivalized income. Employment status was classified into seven
categories: precarious worker, non-precarious worker, employer,
self-employed worker, full-time student, unpaid family worker, and
unemployed, including housewives. Waged workers were divided
into precarious workers and non-precarious workers. Precarious
workers were defined as waged workers under temporary/daily
employment or part-time employment. Workers not fitting the
precarious employment category were defined as non-precarious
workers. Determination of precarious versus non-precarious was
guided by previous study results indicating that, in South Korea,
precarious workers are the disadvantaged group compared to non-
precarious workers in terms of wage, social benefit, labor union,
and health status [28,29]. Participants who were working at their
own company or store were divided into self-employed and
employer; those having at least one employee were defined as
employers, others were classified as self-employed. Participants
who worked more than 18 hours per week in a company owned
by another family member but who were not paid were considered
unpaid family workers.
We also dichotomized several health-related conditions at
baseline to consider them as potential confounders in the analysis:
participants with any physical/mental disability (vs none),
participants with any chronic disease (vs none), participants with
poor self-rated health (vs good self-rated health), and current
smokers (vs non-smoker). Self-rated health condition was originally
measured using the question, ‘‘How would you rate your overall
health?’’ The 5-point ordinal scale answer was then classified into
two levels: poor (very poor, poor) and good (fair, good, excellent) in
the analysis. Although current smoking status was not significantly
related to depression or social capital in the present analyses
(Tables 1 and 2), it was included as a potential confounder because
studies strongly suggest that it is associated with both
[30,31,32,33,34,35,36].
Data analysis
The study population (hereafter, full population) includes
participants who were not depressed at baseline and had
information about depression in 2007 for new-onset depression
and in both 2007 and in 2008 for long-term depression. Such
population construction allows for examining the association
between social capital and depression prospectively. When
assessing the association between interpersonal trust and
depression, people who answered ‘‘I do not know’’ were
excluded from the study population. Removing participants
with missing values either for social capital variables or for any
potential confounder, the sample sizes were 7,996, 7,265, 8,775,
and 7,939 for investigating the relationship between each of the
two social capital variables and each of the new-onset and long-
term depressions, respectively (Figure 1). For a sensitivity analysis
we generated a smaller study population (hereafter, subpopula-
tion) that excludes unhealthy participants with pre-existing
disability, chronic disease, or poor self-rated health condition
at baseline. This resulted in sample sizes of 4,645, 4,140, 5,136,
and 4,569 in each of the four aforementioned association
analyses (Table 3).
A logistic regression model was applied to investigate the
association between individual-level social capital and depression.
The Generalized Estimating Equation method was adopted to
estimate the regression parameters accounting for correlations
among individuals within a household. We examined the
associations between each of the two social capital indicators
and each of the new-onset and long-term depressions separately
after adjusting for potential confounders. After finding a
significant relationship between social capital and depression in
the full study population, we checked the association in the
subpopulation after excluding unhealthy participants with
Individual Level Social Capital and Depression
PLoS ONE | www.plosone.org 2 January 2012 | Volume 7 | Issue 1 | e30602Table 1. Distribution of Study Population and Incidence of Depression by Key Covariates at Baseline (2006) in South Korea.
Study population for new-onset depression analysis
(n=8,755)
Study population for long-term depression analysis
(N=7,939)
Distribution Incidence Distribution Incidence
N (%) N (%) P-value* N (%) N (%) P-value*
Sex ,0.001 ,0.001
Male 4186 (47.8) 599 (14.3) 3756 (47.3) 160 (4.3)
Female 4569 (52.2) 934 (20.4) 4183 (52.7) 310 (7.4)
Age (years) ,0.001 ,0.001
18 – 24 611 (7.0) 88 (14.4) 522 (6.6) 19 (3.6)
25 – 34 1770 (20.2) 221 (12.5) 1567 (19.7) 48 (3.1)
35 – 44 1871 (21.4) 275 (14.7) 1655 (20.8) 67 (4.0)
45 – 55 1401 (16.0) 226 (.16.1) 1280 (16.1) 66 (5.2)
55 – 65 1370 (15.6) 270 (19.7) 1290 (16.2) 86 (6.7)
65+ 1732 (19.8) 453 (26.2) 1625 (20.5) 184 (11.3)
Education ,0.001 ,0.001
Junior high or less 3348 (38.2) 814 (24.3) 3132 (39.5) 308 (9.8)
High school graduate 2855 (32.6) 424 (14.9) 2569 (32.4) 106 (4.1)
College graduate 999 (11.4) 134 (13.4) 870 (11.0) 26 (3.0)
University graduate or more 1553 (17.7) 161 (10.4) 1368 (17.2) 30 (2.2)
Household income ,0.001 ,0.001
Less than 1Q 2188 (25.0) 582 (26.6) 2050 (25.8) 233 (11.4)
1Q–2Q 2189 (25.0) 416 (19.0) 2002 (25.2) 123 (6.1)
2Q–3Q 2189 (25.0) 307 (14.0) 1950 (24.6) 78 (4.0)
3Q+ 2189 (25.0) 228 (10.4) 1937 (24.4) 36 (1.9)
Marriage ,0.001 ,0.001
Currently married 6462 (73.8) 1029 (15.9) 5928 (74.7) 301 (5.1)
Previously married 948 (10.8) 287 (30.3) 867 (10.9) 121 (14.0)
Never married 1345 (15.4) 217 (16.1) 1144 (14.4) 48 (4.2)
Employment status ,0.001 ,0.001
Unemployed 3124 (35.7) 641 (20.5) 2844 (35.8) 229 (8.1)
Precarious employment 1572 (18.0) 308 (19.6) 1442 (18.2) 86 (6.0)
Unpaid family worker 616 (7.0) 131 (21.3) 579 (7.3) 44 (7.6)
Self employed 1311 (15.0) 244 (18.6) 1217 (15.3) 74 (6.1)
Non-precarious employment 1705 (19.5) 168 (9.9) 1500 (18.9) 33 (2.2)
Business owner 122 (1.4) 17 (13.9) 105 (1.3) 1 (1.0)
Student 305 (3.5) 24 (7.9) 252 (3.2) 3 (1.2)
Current smoking 0.185 0.228
Yes 6635 (75.8) 1182 (17.8) 6068 (76.4) 370 (6.1)
No 2120 (24.2) 351 (16.6) 1871 (23.6) 100 (5.3)
Having any disability ,0.001 0.002
No 8289 (94.7) 1411 (17.0) 7508 (94.6) 430 (5.7)
Yes 466 (5.3) 122 (26.2) 431 (5.4) 40 (9.3)
Having any chronic disease ,0.001 ,0.001
No 6238 (71.3) 882 (14.1) 5580 (70.3) 221 (4.0)
Yes 2517 (28.7) 651 (25.9) 2359 (29.7) 249 (10.6)
Self-rated health condition ,0.001 ,0.001
Good 5738 (65.5) 755 (13.2) 5127 (64.6) 173 (3.4)
Poor 3017 (34.5) 778 (25.8) 2812 (35.4) 297 (10.6)
*P-value of the Chi-square test comparing the incidence of new-onset and long-term depression in the different groups.
doi:10.1371/journal.pone.0030602.t001
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Interpersonal trust (N=7,996) Reciprocity (N=8,775)
High Low P-value* High Intermediate Low P-value*
N( % ) N( % ) N( % ) N( % ) N( % )
Sex 0.087 ,0.001
Male 2007 (52.2) 1840 (47.8) 3,054 (73) 750 (17.9) 382 (9.1)
Female 2085 (50.3) 2064 (49.7) 3,016 (66) 955 (20.9) 598 (13.1)
Age (years) 0.091 ,0.001
18 – 24 271 (52.2) 248 (47.8) 443 (72.5) 132 (21.6) 36 (5.9)
25 – 34 797 (50.7) 775 (49.3) 1278 (72.2) 393 (22.2) 99 (5.6)
35 – 44 903 (53.8) 776 (46.2) 1449 (77.4) 320 (17.1) 102 (5.5)
45 – 55 668 (51.1) 638 (48.9) 1055 (75.3) 223 (15.9) 123 (8.8)
55 – 65 616 (48.2) 662 (51.8) 912 (66.6) 267 (19.5) 191 (13.9)
65+ 837 (51.0) 805 (49.0) 933 (53.9) 370 (21.4) 429 (24.8)
Education ,0.001 ,0.001
Junior high or less 1529 (48.7) 1608 (51.3) 2029 (60.6) 673 (20.1) 646 (19.3)
High school graduate 1279 (49.5) 1303 (50.5) 2112 (74.0) 549 (19.2) 194 (6.8)
College graduate 443 (50.0) 443 (50.0) 730 (73.1) 208 (20.8) 61 (6.1)
University graduate or more 841 (60.5) 550 (39.5) 1199 (77.2) 275 (17.7) 79 (5.1)
Household income ,0.001 ,0.001
Less than 1Q 1040 (50.7) 1013 (49.3) 1340 (61.2) 426 (19.5) 422 (19.3)
1Q–2Q 979 (49.0) 1017 (51.0) 1542 (70.4) 413 (18.9) 234 (10.7)
2Q–3Q 961 (48.8) 1009 (51.2) 1567 (71.6) 437 (20.0) 185 (8.5)
3Q+ 1112 (56.2) 865 (43.8) 1621 (74.1) 429 (19.6) 139 (6.3)
Marriage 0.305 ,0.001
Currently married 3078 (51.6) 2883 (48.4) 4553 (70.5) 1214 (18.8) 695 (10.8)
Previously married 429 (49.0) 446 (51.0) 525 (55.4) 209 (22.0) 214 (22.6)
Never married 585 (50.4) 575 (49.6) 992 (73.8) 282 (21.0) 71 (5.3)
Employment status ,0.001 ,0.001
Unemployed 1339 (47.4) 1448 (52.6) 2023 (64.8) 619 (19.8) 482 (15.4)
Precarious employment 725 (50.2) 720 (49.8) 1120 (71.2) 318 (20.2) 134 (8.5)
Unpaid family worker 293 (50.3) 290 (49.7) 392 (63.6) 128 (20.8) 96 (15.6)
Self employed 644 (51.6) 603 (48.4) 901 (68.7) 236 (18.0) 174 (13.3)
Non-precarious employment 884 (57.9) 643 (42.1) 1297 (76.1) 333 (19.5) 75 (4.4)
Business owner 67 (61.5) 42 (38.5) 98 (80.3) 17 (13.9) 7 (5.7)
Student 140 (54.3) 118 (45.7) 239 (78.4) 54 (17.7) 12 (3.9)
Current smoking 0.644 0.228
Yes 3105 (51.3) 2945 (48.7) 4533 (68.3) 1300 (19.6) 802 (12.1)
No 987 (50.7) 959 (49.3) 1537 (72.5) 405 (19.1) 178 (8.4)
Having any disability 0.195 0.002
No 3886 (51.3) 3682 (48.7) 5776 (69.7) 1619 (19.5) 894 (10.8)
Yes 206 (48.1) 222 (51.9) 294 (63.1 86 (18.5) 86 (18.5)
Having any chronic disease 0.001 ,0.001
No 2954 (52.3) 2691 (47.7) 4564 (73.2) 1192 (19.1) 482 (7.7)
Yes 1138 (48.4) 1213 (51.6) 1506 (59.8) 513 (20.4) 498 (19.8)
Self-rated health condition ,0.001 ,0.001
Good 2774 (53.2) 2439 (46.8) 4266 (74.3) 1055 (18.4) 417 (7.3)
Poor 1318 (47.4) 1465 (52.6) 1804 (59.8) 650 (21.5) 563 (18.7)
*P-value of the Chi-square test comparing the distribution of individual level social capital in the different groups.
doi:10.1371/journal.pone.0030602.t002
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with high interpersonal trust (vs low) and with high reciprocity (vs
intermediate and low) were used as reference groups. The
associations were summarized as the estimated odds ratios with
95% confidence intervals. Two-sided p-values are presented in
the tables. All analyses were performed using STATA/SE version
11.0 (StataCorp, College Station, TX).
Ethics
The KOWEPS is the publicly released dataset that is available
at the website of the Korea Welfare Panel Study (http://koweps.
re.kr/). Informed consent was not required to use this dataset.
This research received IRB exemption from the Office of
Human Research Administration at the Harvard School of
Public Health.
Results
Table 1 shows the distribution of the study population and the
incidence of depression across different levels of each confounder.
The overall incidence was 17.5% (1,533 out of 8,755 participants)
for new-onset depression and 5.9% (470 out of 7,939 participants)
for long-term depression. The incidence of depression was higher
for females and the elderly. The same was true for participants with
lower education or income levels. Previously married people were
more likely to develop depression compared to those never or
currently married. Unemployed, precariously employed, self-
employed, and unwaged workers all exhibited higher incidences
of depression compared to non-precarious employees and students.
Depression appeared to be more common for people having
disability, chronic disease, or poor self-rated health condition.
Figure 1. Flow Chart of Data Analyses.
doi:10.1371/journal.pone.0030602.g001
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confounding variable. Lower levels of reciprocity were found for
participants who were female, older, lower-educated, or in a lower
income level compared to their counterparts. Previously married
participants exhibited a lower level of reciprocity than those never
or currently married. Reciprocity was also lower for the
unemployed, self-employed, precariously-employed, and unwaged
family workers than non-precarious workers, business owners, and
students. Participants having disability, chronic disease, or poor
health were more likely to display lower reciprocity.
Interpersonal trust was significantly associated with new-onset
depression as well as long-term depression in both populations
after adjusting for all confounders (Table 3). In the full population,
participants with low interpersonal trust had 23% higher odds of
developing long-term depression (OR: 1.23; 95% CI: 1.03, 1.50).
In the subpopulation, after excluding unhealthy participants, the
association became stronger, and those participants with low
interpersonal trust had 47% higher odds of developing long-term
depression (OR: 1.47; 95% CI: 1.05, 2.08).
Reciprocity was significantly related with new-onset depression
but not with long-term depression in the full population (Table 3).
There were 20% higher odds of developing new-onset depression
for participants with intermediate reciprocity (OR: 1.20; 95% CI:
1.04, 1.38) and 32% higher odds for participants with low
reciprocity (OR: 1.32; 95% CI: 1.11, 1.56). However, the
association was attenuated and non-significant for long-term
depression in the full population and for both new-onset and
long-term depression in the subpopulation after we excluded
unhealthy people.
Discussion
Our findings consistently suggest that low interpersonal trust at
an individual level is an independent predictor of new-onset
depression. Using nationally representative data from South
Korea, the odds for new-onset and long-term depression were
significantly (22 – 47%) higher for lower-level interpersonal trust
compared to participants with higher-level interpersonal trust after
adjusting for potential confounders. For interpersonal trust, the
relationship remained significant and became stronger in the
subpopulation analyses after excluding participants with preexist-
ing unhealthy conditions. Our results are consistent with previous
findings showing that individual-level interpersonal distrust or
hostility is independently associated with depression [6,37,38].
In contrast, we could not find significant associations between
low and intermediate levels of reciprocity and long-term
depression in the fully adjusted models. And associations between
low and intermediate levels of reciprocity and new-onset
depression, although significant in the full-population analyses,
were attenuated and became non-significant in the subpopulation
analyses restricted to healthy people, implying that the impact in
the full population was mediated by other health-related
conditions. These different impacts on depression between
interpersonal trust and reciprocity are consistent with results of a
previous study, which found a strong association between
individual-level interpersonal trust and depression but no associ-
ation for individual-level reciprocity in fully adjusted model [6].
This difference might result from measuring different aspects of
social capital. Torche and Valenzuela [39] suggested that
interpersonal trust measures people’s perceptions about their
relationships within a bounded community, and thus tends to
reflect relationships between those with similar backgrounds in
terms of residential area, education level, economic status, etc. In
contrast, reciprocity is more likely to measure people’s perceptions
about strangers, and thus encompasses relationships across
different socio-economic backgrounds.
Our results indicate that, for associations of interpersonal trust
and reciprocity with depression, future research should consider
Table 3. Association Between Individual-level Social Capital and New-onset (2007) and Long-term (2007 & 2008) Depression in
South Korea.
Individual-level social
capital at baseline (2006) Depression Full population Subpopulation
a
N Unadjusted Fully adjusted
b
N Unadjusted Fully adjusted
b
OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Interpersonal
trust
High 2007 7996 1 Referent 1 Referent 4645 1 Referent 1 Referent
Low 1.28*** 1.14 1.44 1.22** 1.08 1.38 1.37** 1.15 1.63 1.32** 1.10 1.57
High 2007 & 2008 7265 1 Referent 1 Referent 4140 1 Referent 1 Referent
Low 1.33* 1.10 1.62 1.23* 1.03 1.50 1.59** 1.13 2.22 1.47* 1.05 2.08
Reciprocity High 2007 8755 1 Referent 1 Referent 5136 1 Referent 1 Referent
Intermediate 1.32*** 1.15 1.51 1.20* 1.04 1.38 1.09 0.89 1.35 1.04 0.84 1.29
Low 1.89*** 1.61 2.21 1.32** 1.11 1.56 1.36* 1.01 1.83 1.20 0.88 1.63
High 2007 & 2008 7939 1 Referent 1 Referent 4569 1 Referent 1 Referent
Intermediate 1.34* 1.06 1.69 1.15 0.91 1.47 0.83 0.53 1.30 0.77 0.49 1.23
Low 1.95*** 1.51 2.51 1.11 0.84 1.45 1.44 0.83 2.50 1.17 0.66 2.06
*: P,0.05;
**: P,0.01;
***: P,0.001
a: The population restricted to healthy people includes the participants who did not have disability, chronic disease, or poor self-rated health condition at baseline
(2006).
b: Adjusted for gender, age, education level, income level, marital status, employment status, smoking status, disability, chronic disease, and self-rated health condition
at baseline(2006).
doi:10.1371/journal.pone.0030602.t003
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recently experienced rapid social change: economic development
resulted in disorganization of traditional communities in rural
areas and centralization of socio-cultural human resources in
metropolitan areas. The culture has also been strongly influenced
by Confucianism. These unique socio-political contexts introduce
variables absent from those Western countries where most prior
social capital studies were performed. In addition, studies in
political science also suggest that the effect of social capital in
South Korea could differ from that in Western countries
[40,41,42].
The underlying mechanisms linking individual-level social
capital and depression are not well established [17], but previous
studies suggest that they may resemble those proposed for the
neighborhood level [4,5]. Two models have been suggested to
explain the protective effect of high interpersonal trust on mental
health: the main effect model and the stress-buffer model [6,43].
The main effect model suggests that living in a trusted
neighborhood can provide an individual with a sense of belonging
within the community. The stress-buffer model hypothesizes that
neighborhood interpersonal trust can provide emotional support
to help people deal with daily stress. Adapting these models to our
understanding of social capital and depression, however, requires
further evaluation, specifically accommodating the socio-political
context of South Korea.
One of the major strengths of this study is the large, nationally
representative sample of the South Korean population. Addition-
ally, we found strong associations between interpersonal trust and
depression after adjusting for potential confounders; this relation-
ship was consistent even in the subpopulation analyses where
participants with poor health conditions were excluded. Third,
depression was measured using a standardized method, CES-D,
which has been validated [27] and commonly employed in
previous research in South Korea [44,45,46]. Finally, to our
knowledge, this is the first study to examine the association
between social capital and mental health outcome in East-Asian
countries using a prospective study design.
The present analyses have at least three limitations. First,
although we performed multiple adjustments, potential confound-
ers may have gone unmeasured. Specifically, we did not have
information about previous medical history of mental or physical
disease; these represent potential confounders because they can be
associated with social capital and also can be risk factors of new-
onset and long-term depression. However, because strong
associations were detected in the subpopulation analyses after
excluding unhealthy participants, our results are expected to be
relatively robust against these unadjusted confounders.
Second, the present analyses assessed only individual-level
cognitive components of social capital. Previous studies suggest
there are three types of social capital, specifically, bonding,
bridging, and linking social capital [7,47,48], and each type of
social capital can be composed of structural components (for
example, access to public goods and services) and cognitive
components (for example, interpersonal trust and norm of
reciprocity) [48,49]. The present analyses used the cognitive
components of bonding social capital, which have been most
commonly adopted in previous studies and showed a strong
association with mental health outcome [17]. Future research is
required to assess the health impact of different levels of social
capital in South Korea, particularly including a structural
component as a community-level resource.
Finally, no previous studies have checked the validity of social
capital measurement in South Korea, and the social environment
of South Korea may have introduced an additional issue. For
example, measuring the density of membership in civic associa-
tions might not be appropriate in South Korea because most
Koreans forego formal associations for small informal groups [42].
Moreover, previous studies in political science showed that social
capital has a relatively minor or little effect on political trust/
activism/participation in South Korea [40,41,42], which differs
from prior findings in westernized countries. Thus, different
measures of social capital may be more valid in South Korea.
Conclusions
This study, using nationally representative data for the South
Korean population, showed that individual-level interpersonal
trust is a strong predictor of both new-onset and long-term
depression after adjustment of confounders. This association was
found to be stronger in the subpopulation analyses after the
exclusion of the participants with pre-existing poor health
condition. In contrast, an association between individual-level
reciprocity and new-onset depression was attenuated and became
non-significant after adjustment for confounders in the analyses
restricted to healthy populations. Further study is required to
examine the validity of the instrument to measure social capital
and to reveal a mechanism of how different types of individual
social capital (individual interpersonal trust and reciprocity) could
be related to mental health in South Korea.
Author Contributions
Conceived and designed the experiments: SSK IK SVS. Analyzed the
data: SSK YSC. Wrote the paper: SSK YSC MJP SVS.
References
1. Saluja G, Kotch J, Lee LC (2003) Effects of child abuse and neglect: does social
capital really matter? Arch Pediatr Adolesc Med 157: 681–686.
2. Pollack CE, von dem Knesebeck O (2004) Social capital and health among the
aged: comparisons between the United States and Germany. Health Place 10:
383–391.
3. Fitzpatrick KM, Piko BF, Wright DR, LaGory M (2005) Depressive
symptomatology, exposure to violence, and the role of social capital among
African American adolescents. Am J Orthopsychiatry 75: 262–274.
4. Lofors J, Sundquist K (2007) Low-linking social capital as a predictor of mental
disorders: a cohort study of 4.5 million Swedes. Soc Sci Med 64: 21–34.
5. Kouvonen A, Oksanen T, Vahtera J, Stafford M, Wilkinson R, et al. (2008) Low
workplace social capital as a predictor of depression: the Finnish Public Sector
Study. Am J Epidemiol 167: 1143–1151.
6. Fujiwara T, Kawachi I (2008) A prospective study of individual-level social
capital and major depression in the United States. J Epidemiol Community
Health 62: 627–633.
7. Beaudoin CE, Boris NW, Brown L, Littrell MA, Macintyre KC (2010) The
multilevel effects of bonding and bridging social capital on child and adolescent
health and psychosocial outcomes in Malawi. Soc Sci Med.
8. Kelly BD, Davoren M, Mhaolain AN, Breen EG, Casey P (2009) Social capital
and suicide in 11 European countries: an ecological analysis. Soc Psychiatry
Psychiatr Epidemiol 44: 971–977.
9. Phongsavan P, Chey T, Bauman A, Brooks R, Silove D (2006) Social capital,
socio-economic status and psychological distress among Australian adults. Soc
Sci Med 63: 2546–2561.
10. Oksanen T, Kouvonen A, Vahtera J, Virtanen M, Kivimaki M (2010)
Prospective study of workplace social capital and depression: are vertical and
horizontal components equally important? J Epidemiol Community Health.
11. Fujisawa Y, Hamano T, Takegawa S (2009) Social capital and perceived health
in Japan: an ecological and multilevel analysis. Soc Sci Med 69: 500–505.
12. Wang H, Schlesinger M, Hsiao WC (2009) The flip-side of social capital: the
distinctive influences of trust and mistrust on health in rural China. Soc Sci Med
68: 133–142.
13. Yip W, Subramanian SV, Mitchell AD, Lee DT, Wang J, et al. (2007) Does
social capital enhance health and well-being? Evidence from rural China. Soc
Sci Med 64: 35–49.
14. Yamaoka K (2008) Social capital and health and well-being in East Asia: a
population-based study. Soc Sci Med 66: 885–899.
Individual Level Social Capital and Depression
PLoS ONE | www.plosone.org 7 January 2012 | Volume 7 | Issue 1 | e3060215. Aida J, Hanibuchi T, Nakade M, Hirai H, Osaka K, et al. (2009) The different
effects of vertical social capital and horizontal social capital on dental status: a
multilevel analysis. Soc Sci Med 69: 512–518.
16. Suzuki E, Takao S, Subramanian SV, Komatsu H, Doi H, et al. (2010) Does low
workplace social capital have detrimental effect on workers’ health? Soc Sci Med
70: 1367–1372.
17. De Silva MJ, McKenzie K, Harpham T, Huttly SR (2005) Social capital and
mental illness: a systematic review. J Epidemiol Community Health 59:
619–627.
18. Oksanen T, Kouvonen A, Kivimaki M, Pentti J, Virtanen M, et al. (2008) Social
capital at work as a predictor of employee health: multilevel evidence from work
units in Finland. Soc Sci Med 66: 637–649.
19. Affairs KIoSaH, University SWRIoSN (2008) Users’ guide: Korea Welfare
Panel Study. Seoul: Korean Institute of Social and Health Affairs, Social Welfare
Research Institute of Seoul National University.
20. Kawachi I, Kennedy BP, Lochner K, Prothrow-Stith D (1997) Social capital,
income inequality, and mortality. Am J Public Health 87: 1491–1498.
21. Hurtado D, Kawachi I, Sudarsky J (2010) Social capital and self-rated health in
Colombia: The good, the bad and the ugly. Soc Sci Med.
22. Radloff LS (1977) The CES-D Scale, A Self-Report Depression Scale for
Research in the General Population. Applied Psychological Measurement 1:
385–401.
23. Takeshita J, Masaki K, Ahmed I, Foley DJ, Li YQ, et al. (2002) Are depressive
symptoms a risk factor for mortality in elderly Japanese American men?: the
Honolulu-Asia Aging Study. Am J Psychiatry 159: 1127–1132.
24. Boey KW (1999) Cross-validation of a short form of the CES-D in Chinese
elderly. Int J Geriatr Psychiatry 14: 608–617.
25. Cheung CK, Bagley C (1998) Validating an American scale in Hong Kong: the
Center for Epidemiological Studies Depression Scale (CES-D). J Psychol 132:
169–186.
26. Mackinnon A, McCallum J, Andrews G, Anderson I (1998) The Center for
EpidemiologicalStudiesDepressionScaleinoldercommunitysamplesinIndonesia,
NorthKorea,Myanmar,SriLanka,and Thailand.JGerontol BPsychol SciSocSci
53: P343–352.
27. Cho MJ, Kim KH (1998) Use of the Center for Epidemiologic Studies
Depression (CES-D) Scale in Korea. J Nerv Ment Dis 186: 304–310.
28. Kim MH, Kim CY, Park JK, Kawachi I (2008) Is precarious employment
damaging to self-rated health? Results of propensity score matching methods,
using longitudinal data in South Korea. Soc Sci Med 67: 1982–1994.
29. Kim IH, Khang YH, Muntaner C, Chun H, Cho SI (2008) Gender, precarious
work, and chronic diseases in South Korea. Am J Ind Med 51: 748–757.
30. Lindstrom M (2003) Social capital and the miniaturization of community among
daily and intermittent smokers: a population-based study. Prev Med 36:
177–184.
31. Siahpush M, Borland R, Taylor J, Singh GK, Ansari Z, et al. (2006) The
association of smoking with perception of income inequality, relative material
well-being, and social capital. Soc Sci Med 63: 2801–2812.
32. Giordano GN, Lindstrom M (2010) The impact of social capital on changes in
smoking behaviour: a longitudinal cohort study. Eur J Public Health.
33. Kouvonen A, Oksanen T, Vahtera J, Vaananen A, De Vogli R, et al. (2008)
Work-place social capital and smoking cessation: the Finnish Public Sector
Study. Addiction 103: 1857–1865.
34. Patton GC, Hibbert M, Rosier MJ, Carlin JB, Caust J, et al. (1996) Is smoking
associated with depression and anxiety in teenagers? Am J Public Health 86:
225–230.
35. Patton GC, Carlin JB, Coffey C, Wolfe R, Hibbert M, et al. (1998) Depression,
anxiety, and smoking initiation: a prospective study over 3 years. Am J Public
Health 88: 1518–1522.
36. Anda RF, Williamson DF, Escobedo LG, Mast EE, Giovino GA, et al. (1990)
Depression and the dynamics of smoking. A national perspective. JAMA 264:
1541–1545.
37. Stewart J, Fitzgerald G, Kamarck T (2010) Hostility Now, Depression Later?
Longitudinal Associations Among Emotional Risk Factors for Coronary Artery
Disease. Annals of Behavioral Medicine 39: 258–266.
38. Brummett BH, Barefoot JC, Feaganes JR, Yen S, Bosworth HB, et al. (2000)
Hostility in marital dyads: associations with depressive symptoms. J Behav Med
23: 95–105.
39. Torche F, Valenzuela E (2011) Trust and reciprocity: A theoretical distinction of
the sources of social capital. European Journal of Social Theory 14: 181–198.
40. Kim J-Y (2005) ‘‘Bowling Together’’ isn’t a Cure-All: The Relationship between
Social Capital and Political Trust in South Korea. International Political Science
Review 26: 193–213.
41. Lee A-R, Glasure YU (2007) Social Capital and Political Participation in South
Korea. Asian Affairs: An American Review 34: 101–118.
42. PARK C-M, SHIN DC (2005) Social Capital and Democratic Citizenship: The
Case of South Korea. Japanese Journal of Political Science 6: 63–85.
43. Kawachi I, Berkman LF (2001) Social ties and mental health. J Urban Health
78: 458–467.
44. Kim E, Jo SA, Hwang JY, Shin C, Kim DK, et al. (2005) A survey of depressive
symptoms among South Korean adults after the Korean financial crisis of late
1997: prevalence and correlates. Ann Epidemiol 15: 145–152.
45. Kim HC, Park SG, Min KB, Yoon KJ (2009) Depressive symptoms and self-
reported occupational injury in small and medium-sized companies. Int Arch
Occup Environ Health 82: 715–721.
46. Jang SN, Cho SI, Chang J, Boo K, Shin HG, et al. (2009) Employment status
and depressive symptoms in Koreans: results from a baseline survey of the
Korean Longitudinal Study of Aging. J Gerontol B Psychol Sci Soc Sci 64:
677–683.
47. Kim D, Subramanian SV, Kawachi I (2006) Bonding versus bridging social
capital and their associations with self rated health: a multilevel analysis of 40 US
communities. J Epidemiol Community Health 60: 116–122.
48. Almedom AM (2005) Social capital and mental health: an interdisciplinary
review of primary evidence. Soc Sci Med 61: 943–964.
49. McKenzie K, Whitley R, Weich S (2002) Social capital and mental health.
Br J Psychiatry 181: 280–283.
Individual Level Social Capital and Depression
PLoS ONE | www.plosone.org 8 January 2012 | Volume 7 | Issue 1 | e30602